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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st member which is the lens driving gear equipped with the lens and the driving means driven so that this lens 
may be moved in the predetermined direction, and holds a lens, It has the 2nd member which holds said 1 st member through 
two or more elastic support members prolonged in the same direction. Said two or more elastic support members [ while 
carrying out elastic deformation, permitting migration of said lens, and resulting / from the 2nd member / in the 1st member, 
respectively, when driving force is given by said driving means ] The lens driving gear characterized by having the 1 st flection 
crooked towards the 1st direction, and the 2nd flection crooked towards the 1st direction and the 2nd direction which 
intersects perpendicularly mostly. 

[Claim 2] Said 2nd direction is a lens driving gear according to claim 2 characterized by being the direction which intersects 
perpendicularly with both sides with the direction where said 1st direction is a direction parallel to the optical axis of said 
lens, and said 1st direction and said elastic support member are prolonged. 

[Claim 3] The 1st and the 2nd flection of each of said elastic support member are a lens driving gear according to claim 1 or 
2 characterized by being covered with the damper member. 

[Claim 4] Said damper member is a lens driving gear according to claim 3 characterized by consisting of a gel raw material. 
[Claim 5] Said the 1st and 2nd flection in each elastic support member are a lens driving gear given in either of claims 1-4 
characterized by being prepared in the almost same location in the direction in which the elastic support member concerned 
is extended. 

[Claim 6] The 1st flection and 2nd flection in each elastic support member are a lens driving gear given in either of claims 1- 
5 characterized by absorbing the oscillation produced by the interaction in the direction where the elastic support member 
concerned is extended, and all the directions that intersect perpendicularly. 

[Claim 7] It is a lens driving gear given in either of claims 1-6 to which said principal plane of each part which two or more 
elastic support members of a book are tabular [ of the Sai chief ], respectively, and contains said those flections is 
characterized by being arranged in the condition that it becomes in parallel with the specific direction of 1 which intersects 
perpendicularly with the direction where the elastic support member concerned is prolonged. 

[Claim 8] Said specific direction of 1 is a lens driving gear according to claim 7 characterized by being the same direction as 
said 2nd direction. 

[Claim 9] Said the 1st member and 2nd member are a lens driving gear given in either of claims 1-8 characterized by coming 
to*be fabricated by injection molding as the connection part of each of said elastic support member which should be 
connected with each is embedded inside. 

[Claim 10] The optical pickup which is an optical pickup equipped with the semiconductor laser component, the lens driving 
means which drives the lens which condenses the laser beam injected from the semiconductor laser component to the 
information recording surface of an optical recording medium in the predetermined direction, and the photo detector which 
receives the reflected light from an optical recording medium, and is characterized by using the lens driving gear of a 
publication for either of claims 1-9 as said lens driving means. 

[Claim 1 1] Said semiconductor laser component and photo detector are an optical pickup according to claim 10 characterized 
by being held where position relation is maintained to a lens to the 1st member in either of claims 1-9. 

[Claim 12] It has the structure which consists of the 1st member for holding a lens, and the 2nd member which holds this 1st 
member through two or more elastic support members. The structure production process which is the manufacture approach 
of a lens driving gear of making the variation rate of the 1st member carrying out in the predetermined direction to the 2nd 
member with an actuation unit, and driving a lens, and manufactures said structure, The lens mounting process of attaching a 
lens in the 1st member of the structure concerned, and the actuation unit mounting process of attaching an actuation unit in 
said structure are included. Said structure production process The 1st flection which processes plate material and is crooked 
towards the 1st direction which intersects perpendicularly with the principal plane of said plate material in the middle of the 
longitudinal direction. The elastic support member preparation process of preparing two or more elastic support members 
which have the 2nd flection crooked towards the 2nd direction which is parallel to the principal plane of said plate material, 
and intersects perpendicularly with said longitudinal direction, The manufacture approach of the lens driving gear 
characterized by including said the 1 st and injection-molding process which forms the 2nd member with injection molding as 
embeds two or more connection sections of said the 1st and 2nd member of the elastic support member of a book, 
respectively. 

[Claim 13] Said elastic support member preparation process is the manufacture approach of the lens driving gear according 
to claim 12 characterized by including the 1st process which forms a step in the part which is equivalent to said 1st flection 
at plate material by press working of sheet metal, and the 2nd process which forms the plate material in which this step was 
formed in the configuration which has the 2nd flection further by die-press processing or etching processing. 
[Claim 14] Said elastic support member preparation process is the manufacture approach of the lens driving gear according 
to claim 12 or 13 by which it is including [ where they were mostly arranged by parallel at the predetermined spacing and are 
connected with a frame in the both ends, while preparing two or more elastic support members ]-excision process which 
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excises said frame after said injection-molding process characterized. 

[Claim 1 5] It has the structure which consists of the 1 st member for holding an objective lens, and the 2nd member which 
A * holds this 1st member through two or more elastic support members. The structure production process which is the 

manufacture approach of a lens driving gear of making the variation rate of the 1 st member carrying out in the predetermined 
direction to the 2nd member with an actuation unit, and driving an objective lens, and manufactures two or more said 
" structures. The lens mounting process of attaching an objective lens in the 1st member of each of said structure, and the 
actuation unit mounting process of attaching an actuation unit in said each structure are included. Said structure production 
process The 1st flection which processes plate material and is crooked towards the 1st direction which intersects 
perpendicularly with the principal plane of said plate material in the middle of the longitudinal direction, The elastic support 
member preparation process which puts in order two or more sets of two or more elastic support members which have the 
2nd flection crooked towards the 2nd direction which is parallel to the principal plane of said plate material, and intersects 
perpendicularly with said longitudinal direction, and forms them, The manufacture approach of the lens driving gear 
characterized by including said 1st [ the ] corresponding to [ as two or more connection sections of said the 1st and 2nd 
member of the elastic support member of a group are embedded, respectively ] each class, and the injection-molding process 
which injection molds the 2nd member simultaneously with the metal mold of a lot. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the optical pickup used for the account 
rec/play student equipment of optical which reads information in optical recording media, such as an optical disk, and is 
reproduced, the lens driving gear used as the body, and the lens driving gear concerned. 
[0002] 

[Description of the Prior Art] In the lens driving gear used for the optical pickup in the account rec/play student equipment 
of optical which performs record/playback of the recording information of optical recording media, such as CD (compact disk) 
and an optical disk of DVD (digital Vaasa tile disk), it is constituted so that the focus which doubles a focus to the 
information recording surface on an optical recording medium, and the tracking make a focus follow in whose footsteps to the 
information record train on an information recording surface (truck) may be performed. 

[0003] For example, with the account rec/play student equipment of optical of CD, since the CD concerned rotates at high 
speed (it is 200 - 500 times in 1 minute.), actuation of the objective lens for the above-mentioned focus and tracking will be 
frequently performed at short spacing, it will originate in the actuation actuation, the resonance frequency of an equipment 
proper will arise in various frequency regions, and this will have an adverse effect from an optical recording medium on 
Information acquisition. 

[0004] So, the structure for controlling resonance of an objective lens in a high-frequency band from a low frequency band is 
needed for a lens driving gear. The lens driving gear currently indicated by JP, 7-1 05551, A as a conventional example which 
aimed at such resonance control can be mentioned (the 1st conventional technique). The outline of the lens driving gear 500 
applied to the 1st conventional technique concerned at drawin g 13 (a) is shown. In addition, only the expedient top of 
explanation and the fixed side member 507 are shown by the longitudinal section. 

[0005] As shown in this drawing, this lens driving gear 500 is held in the state of the cantilever in the movable side member 
502 in which an objective lens 501 is carried at the fixed side member 507 through four long and slender elastic support 
members 503-506 (the supporter material 504 and 506 laps and is not visible to the supporter material 503 and 505 of that 
this side by a diagram, respectively.). As the connection end face section of each elastic support members 503-506 is buried 
in the interior of the fixed side member 507, it is filled up with a damper member. The elastic support members 503-506 are 
curving a little up in the restoration part concerned, respectively, and suppose that the oscillating depressor effect by the 
damper member will be increased to the gradual oscillation especially in a high-frequency band of an elastic support member 
by this. 

[0006] Moreover, there is a lens driving gear currently indicated by JP,9-7203,A (the 2nd conventional technique). Drawin g 13 
(b) is the appearance perspective view showing the configuration of the lens driving gear 600 concerning this 2nd 
conventional technique. As shown in this drawing, this lens driving gear 600 is held in the state of the cantilever in the 
movable side member 602 in which an objective lens 601 is carried at the fixed side member 607 through four long and 
slender elastic support members 603-606. Beforehand, in the metaled plate, it is processed so that clinch section 603a on U 
characters may be formed in a near-side edge by the die press etc., and as for the elastic support member 603, other elastic 
support members, and 604-606 are processed in the shape of isomorphism. 

[0007] The elastic support members 603 and 604 of each upper and lower sides, and 605 and 606 are not parallel 
respectively, and when it sees from [ of drawing ] A, they are connected with the movable side member and the fixed side 
member in the condition of having made it inclining in the direction which intersects perpendicularly with a ******** 
longitudinal direction so that each cross section may face in the shape of [ of Ha ] a character mutually. Thus, by leaning a 
principal plane in the shape of [ of Ha ] a character, it is supposed that the amount of displacement by oscillation of the 
elastic support member in the direction of a focus and the direction of tracking can be enlarged, and resonance depressor 
effect can be enlarged by installing a damper member (un-illustrating) in the clinch section of each elastic support member. 
[0008] 

[Problem(s) to be Solved by the Invention] However, according to the lens driving gear 500 in the conventional technique of 
the above 1st, even if it is able to suppress effectively resonance of the longitudinal direction of the elastic support members 
503-506, or the vertical direction (the direction of a focus), in addition, the oscillation in horizontally (the direction of 
tracking) it intersects perpendicularly with them cannot be suppressed effectively. 

[0009] Moreover, although each edge fixes according to an individual to the movable side member 502 and the fixed side 
member 507 where the elastic support members 503-506 are sagged, it is difficult in that case to sag four elastic support 
members 503-506 in homogeneity, since it will come to be alike that the movable side member 502 is also held in the 
distorted condition (tilt condition) to the fixed side member 507, and will moreover be alike to that extent for every 
components, and dispersion will arise, and it is acquisition of exact optical information, it is [ be / it / if / those amounts of 
bows are not uniform, ] by no means desirable. If it is going to avoid this, it is necessary to attach one 1 elastic support 
member, adjusting the amount of bows minutely, and mass production nature will fall to the degree of pole. 
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[0010] In order to cancel such inconvenience, making mostly the amount of bows of each elastic support member into 
0 homogeneity, when it carries out insert molding to them, respectively, as the edge of two or more elastic support members is 
embedded at the movable side member 502 and the fixed side member 507 is also considered, but unless it can still control 
the oscillation in the direction of tracking effectively, there is no change. Moreover, in the 2nd conventional example, since it 
mounts in a movable side member and a fixed side member by the physical relationship from which the cross section of the 
elastic support member of a vertical couple becomes the shape of Ha's character while preparing the clinch pattern of the 
shape of U character aiming at resonance control in an elastic support member, it is thought that it is possible not only the 
direction of a focus but to control the oscillation in the direction of tracking to be sure. However, in equipping with an elastic 
support member according to an individual also in this conventional example, while a routing counter increases, the problem 
that dispersion in a property occurs according to deformation of the elastic support member at the time of an assembly etc. 
arises. 

[001 1] In order to cancel dispersion at the time of such mounting, when carrying out insert molding of each elastic support 
member to a movable side member and a fixed side member as one, things are also considered, but since the field where 
insert molding of the elastic support member is carried out as mentioned above is not parallel to mutual, in the metal mold of 
a simple vertical horizontal configuration, it cannot realize, but insert molding requires further much division metal mold, and 
the problem that a process becomes very complicated newly produces it. 

[0012] This invention is made in view of the above-mentioned problem, and it aims at offering the optical pickup using the 
lens driving gear excellent in mass production nature, its manufacture approach, and the lens driving gear concerned while it 
controls effectively the resonance which reaches a high-frequency band from the low frequency band which produces an 
objective lens by high-speed actuation. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the lens driving gear concerning 
this invention The lens attachment component which is the lens driving gear equipped with the lens and the driving means 
driven so that this lens may be moved in the predetermined direction, and holds a lens, It has the pedestal which holds said 
Jens attachment component through two or more elastic support members prolonged in the same direction. Said two or more 
elastic support members [ while carrying out elastic deformation, permitting migration of said lens, and resulting / from a 
pedestal / in a lens attachment component, respectively, when driving force is given by said driving means ] It is 
■characterized by having the 1st flection crooked towards the 1st direction, and the 2nd flection crooked towards the 1st 
direction and the 2nd direction which intersects perpendicularly mostly. Thus, since the 1st flection and 2nd flection which 
are crooked towards the direction which intersects perpendicularly in the middle of the longitudinal direction of an elastic 
support member mutually are prepared, if a damper member is prepared in this part, the resonance in all directions can be 
controlled effectively. 

[0014] Moreover, the lens driving gear concerning this invention is a direction where said 1st direction is parallel to the 
optical axis of said lens, and since said 2nd direction is made into the direction which intersects perpendicularly with both 
sides with the direction where said 1st direction and said elastic support member are prolonged, when used as a lens driving 
gear of an optical pickup, it can control effectively the unnecessary oscillation in the direction of a focus and direction of 
tracking. 

[0015] Furthermore, the depressor effect of resonance is acquired to validity by covering the 1st and the 2nd flection of 
each of said elastic support member to a damper member. Here, as for said damper member, considering as a gel raw 
material is desirable. A gel raw material has almost uniform viscoelasticity in all the directions, and fits the damper member. 
Moreover, if said the 1st and 2nd flection in each elastic support member are prepared in the almost same location in the 
direction in which the elastic support member concerned is extended, they can lessen the amount of a wrap damper member. 

[0016] Moreover, it is characterized by being arranged in the condition that the lens driving gear concerning this invention 
becomes in parallel with the specific direction of 1 which intersects perpendicularly with the direction where the elastic 
support member concerned is prolonged by said principal plane of each part which the elastic support member of a book is 
tabular [ of ** length ], respectively, and contains two or more said those flections. By this, when carrying out insert molding 
of the elastic support member to a lens attachment component, a pedestal, and one, horizontal metal mold can be closed 
from the specific direction concerned of 1, and insert molding becomes very easy. 

[001 7] And as said lens attachment component and pedestal embed inside said a part of two or more elastic support 
members which should be connected with each, it comes to fabricate them by injection molding. Thus, since the time and 
effort which attaches an elastic support member in a pedestal or a lens attachment component according to an individual by 
fabricating to one by insert molding becomes unnecessary and it is simultaneously attached under uniform conditions, 
dispersion for every components is lost. 

[0018] Moreover, since the above-mentioned lens driving gear is used for the optical pickup concerning this invention, 
effectiveness equivalent to them is enjoyed, resonance of a lens is controlled, and positive reading/ store of the information 
on an optical recording medium of it are attained. Here, if components, such as a semiconductor laser component in an 
optical pickup, are held where position relation is maintained to a lens to the above-mentioned lens attachment component, 
the optical pickup by which an optical precision was stabilized can be obtained. 

[0019] Moreover, the manufacture approach of the lens driving gear concerning this invention It has the structure which 
consists of the 1st member for holding a lens, and the 2nd member which holds this 1st member through two or more elastic 
support members. The structure production process which is the manufacture approach of a lens driving gear of making the 
variation rate of the 1st member carrying out in the predetermined direction to the 2nd member with an actuation unit, and 
driving a lens, and manufactures said structure, The lens mounting process of attaching a lens in the 1st member of the 
structure concerned, and the actuation unit mounting process of attaching an actuation unit in said structure are included. 
Said structure production process The 1st flection which processes plate material and is crooked towards the 1st direction 
which intersects perpendicularly with the principal plane of said plate material in the middle of the longitudinal direction. The 
elastic support member preparation process of preparing two or more elastic support members which have the 2nd flection 
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crooked towards the 2nd direction which is parallel to the principal plane of said plate material, and intersects perpendicularly 
a with said longitudinal direction, Said injection-molding process which forms the 1st and the 2nd member with injection 
molding as embeds two or more connection sections of said the 1st and 2nd member of the elastic support member of a 
book, respectively is included. Said elastic support member preparation process by press working of sheet metal It is 
characterized by including the 1st process which forms a step in the part which is equivalent to said 1st flection at plate 
material, and the 2nd process which forms the plate material in which this step was formed in the configuration which has the 
2nd flection further by die-press processing or etching processing. 

[0020] Thereby, equipment with little dispersion for every components can be fertilized. Here, if it is made include the 
excision process which excises said frame after said injection-molding process while said elastic-support member 
preparation process prepares two or more elastic-support members, where they were mostly arranged by parallel at the 
predetermined spacing and are connected with a frame in the both ends, since the location of the elastic-support member at 
the time of injection molding will be stabilized by it, it contributes to prevention of dispersion in equipment further. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of the optical pickup concerning this invention is 
explained based on a drawing. 

<the gestalt of the 1 st operation> (configuration of an optical pickup) — the configuration of the lens driving gear in the 
optical pickup concerning the gestalt of this operation is explained first. 

[0022] Drawin g 1 is the perspective view showing the configuration of the important section of the lens driving gear 100 
concerned. As shown in this drawing, an objective lens 10 is carried in the lens attachment component 20 which is a movable 
side member, and connection support of the lens attachment component 20 is carried out at the fixed side member 40 
through the elastic support section 30 which consists of four elastic support members 31-34 which have conductivity. The 
fixed side member 40 is further fixed to the optical pedestal 60 (refer to drawin g 3 ). 

[0023] The drive coil unit 50 which consists of a tracking coil 52 made to drive in the focal coil 51 which makes the objective 
lens 10 besides an objective lens 10 drive in the direction of an optical axis (the direction of a focus: Z direction), and the 
-direction (the direction of tracking: the direction of Y) which follows in footsteps to the information record train of an optical 
recording medium is carried in the lens attachment component 20. 

[0024] The connection terminal of each coil is electrically connected with the elastic support members 31-34 in the lens 
■attachment component 20 interior, respectively, and the elastic support members 31-34 can supply an actuation current 
from the edges 312-342 which projected on the outside of the fixed side member 40 while being formed with a conductive 
ingredient. Thus, since the elastic support members 31-34 serve as the wiring lead while being lightweight-ized rather than it 
carries a magnet in this part by carrying a drive coil unit in the lens attachment component 20 side which is a movable side 
member, in order to energize to a drive coil, the need that direct lead wire is connected and taken about to a drive coil is 
lost, and it becomes possible to drive the lens attachment component 20 smoothly. 

[0025] Flections 31 1-341 (in drawin g 1 , a flection 341 hides and is not visible to the fixed side member 40.) are formed near 
the end face section by the side of the fixed side member 40 of the elastic support members 31-34. Crevices 41-44 are 
established in the location applicable to the flections 31 1-341 of each elastic support members 31-34 of the fixed side 
member 40, and it fills up with a gel damper member here, and has the structure where the flections 31 1-341 of ** are 
buried into said damper member. 

[0026] Four flections 31 1-341 have the structure where come to be crooked towards the 2-way (the Z direction of drawing, 
the direction of Y) which intersects perpendicularly with the four-directions symmetry, respectively, and this suppresses the 
resonance in the 2-way concerned certainly. Drawing 2 (a) is a top view when seeing the condition of the flection 31 1 of the 
elastic support member 31 in the crevice 41 of the fixed side member 40 of drawin g 1 from the upper part (- Z direction), and 
drawing 2 (b) is a side elevation when seeing this part from Y. In addition, in both drawings, the cross section along a field of 
explanation which the elastic support member 31 exposes shows the damper member for convenience. 
[0027] As shown in both drawings, the predetermined include-angle crookedness of the flection 311 being carried out 
towards the direction of Y, even if it turns to - Z direction, predetermined include-angle crookedness is carried out, and the 
perimeter is filled up with the gel damper member 41 1. This damper member 41 1 is formed from the silicone porosity matter 
which consists of mixture of liquefied silicone and a cross linking agent, and since it has almost uniform viscoelasticity in all 
the directions, it has the outstanding resonance control function. 

[0028] If an objective lens 10 is driven at high speed in the direction of a focus (Z direction), and the direction of tracking 
(the direction of Y) in order to read the information on an optical recording medium to accuracy, as mentioned above, in the 
specific frequency region in a RF field, resonance will occur from a low frequency field in the lens attachment component 20. 
In the resonance in a low frequency field, the resonance mode which serves as a fundamental wave and vibrates to the 
longitudinal direction of the elastic support members 31-34 occurs, and high order resonance mode occurs in the resonance 
in a RF field. 

[0029] Since the high order resonance mode in a RF field is mainly produced in the die-length direction of the elastic support 
member 31, by preparing a flection as shown in drawin g 2 (a) and (b), the amount of displacement of the die-length direction 
and the direction which intersects perpendicularly becomes large, and positive resonance depressor effect is acquired 
according to the resonance depressor effect of the viscoelasticity member with which the crevice 41 was filled up. Moreover, 
also in a low frequency field, since not only the direction of a focus but the direction of tracking and the 2-way are made 
crooked, the amount of displacement in the viscoelasticity member in both directions can increase, and, thereby, resonance 
depressor effect can be increased. 

[0030] Drawin g 3 is drawing of longitudinal section showing the configuration of the optical pickup 150 which carried the lens 
driving gear 100 of drawin g 1 . It fixes and this optical pickup 150 becomes the optical pedestal 60 by which it rose inside 
with the semiconductor laser component equipment 61 and the collimator lens 62 incorporating semiconductor laser and a 
photo detector, and the mirror 63 was installed in it so that the chief ray of the laser beam which had the optical path 
changed by the starting mirror 63 may be mostly in agreement with the optical axis of an objective lens 10, while that 
longitudinal direction and the beam shaft of a laser beam injected from semiconductor laser component equipment 61 are 
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parallel about the above-mentioned lens driving gear 100. 

fi [0031] The drive coil unit 50 which consists of a focal coil 51 and a tracking coil 52 as mentioned above is carried in the lens 
attachment component 20. On the other hand, the yoke 53 of a U character mold is being fixed to the location corresponding 
to the drive coil unit 50 concerned of the optical pedestal 60, and inside the yoke 53 concerned, the magnets 54 and 54 of a 
couple are arranged so that a different magnetic pole may counter, and by forming a magnetic circuit between said drive coil 

" units 50, it is constituted so that the electromagnetic driving force of the direction of a focus and the direction of tracking 
may be generated 

[0032] (Actuation of an optical pickup 1 50) Actuation of an optical pickup 1 50 is explained below. After the laser beam by 
which outgoing radiation was carried out from the semiconductor laser component in the semiconductor laser equipment 61 
on the optical pedestal 60 is made parallel light by the collimator lens 62, an optical-path change is made by the starting 
mirror 63 in the direction parallel to the optical axis of an objective lens 10, and it is condensed on the information recording 
surface 81 of an optical recording medium 80 through the objective lens 10 concerned. 

[0033] The same optical path as the time of incidence is reversed, light is received by the photo detector of the 
semiconductor laser component equipment 61 interior, and the return light reflected by the information recording surface 81 
of an optical recording medium 80 is detected as a servo signal including a focal error signal and a tracking-error signal, and 
an information record signal, and is sent to a non-illustrated control circuit. In addition, since the detection approach of each 
of these signals itself is a well-known technique, it does not explain in full detail here. 

[0034] A non-illustrated control circuit controls the actuation current energized in the focal coil 51 based on a focal error 
signal. While driving in the direction of a focus so that the focus of an objective lens 10 may be located on the information 
recording surface 81 according to a magnetic operation of the focal coil 51 and magnets 54 and 54 concerned Based on a 
tracking-error signal, the actuation current energized in the tracking coil 52 is controlled, and according to a magnetic 
operation of the tracking coil 52 and magnets 54 and 54 concerned, it drives in the direction of tracking so that the optical 
axis of an objective lens 10 may follow in footsteps of the information record train of the information recording surface 81. 
Since resonance is effectively controlled in the direction of a focus, and the direction of a racking as mentioned above by the 
damper member installed by each flections 31 1-341 and this part of the elastic support members 31-34 even if resonance 
tends to arise in the lens attachment component 20 by these high-speed actuation, the information on an optical recording 
medium 80 can be read with a sufficient precision. 

(0035] (The manufacture approach of the lens driving gear 100) Next, the manufacture approach of the above-mentioned 
lens driving gear 100 is explained, referring to drawing 4 . First, since the up-and-down elastic support members 31-34 are 
constituted, prepare the conductive plate members 301a and 301b of two sheets which consist of the metal plate which has 
moderate elasticity, for example, phosphor bronze, titanium copper, beryllium copper, etc., the part which is equivalent to 
flections 31 1-341 with press working of sheet metal according this to bending metal mold is made crooked in down and 
above, respectively, and Steps 3011a and 3011b are formed (process (a)). 

[0036] Next, each plate members 301a and 301b are pierced by the die press, an unnecessary part is removed, and the 
leadframe members 302a and 302b from which the up-and-down elastic support members 31-34 will be in the condition of 
having been tied to the surrounding frame are formed (process (b)). The metal mold for these punching is the elastic support 
members 31, 32, and 33 on either side and the configuration in which 34 is crooked toward the inside in the part of each step 
301 1a and 301 1b, and, thereby, the flections 31 1-341 by which predetermined include-angle crookedness was carried out are 
formed in the both sides of the direction of a focus, and the direction of tracking at each. 

[0037] Then, lower leadframe member 302b is put on the Shimokane draw spike which is not illustrated, is seen from the 
direction where an elastic support member is prolonged next, and closes horizontal metal mold from a longitudinal direction. 
At this time, some of Shimokane molds and horizontal metal mold touch in the form which pinches a part of lower leadframe 
member 302a from the upper and lower sides. Then, upper leadframe member 302a is placed on horizontal metal mold, and 
un-illustrating top metal mold closes from an upside. In here, some of top metal mold and horizontal metal mold pinch a part 
of upside leadframe member 302b similarly. 

[0038] Thus, in the condition of having been thoroughly fixed to metal mold, insert molding by resin is performed, and as the 
up-and-down leadframe members 302a and 302b embed the edge of the elastic support members 31-34, they form the lens 
attachment component 20 and the fixed side member 40 in one (process (c)). Next, a frame part with the unnecessary 
leadframe members 302a and 302b of the upper and lower sides which remain on the outside of the lens attachment 
component 20 and the fixed side member 40 is excised, and each of the elastic support members 31-34 is separated 
electrically (process (d)). 

[0039] And while carrying an objective lens 10 in the lens attachment component 20, the drive coil unit 50 is mounted and 
electric connection with the electrode terminal inside [ lens attachment component 20 ] the elastic support members 31-34 
is made with wiring techniques, such as wirebonding and soldering. This becomes possible to perform the actuation current 
supply source to the drive coil unit 50 through the elastic support members 31-34. 

[0040] The last is filled up with the damper member for the resonance control to the crevices 41-44 on the fixed side 
member 40. Thus, an optical pickup 150 is manufactured by fixing in the predetermined location of the optical pedestal 60 
where the manufactured lens driving gear 100 was already carried in semiconductor laser equipment 61, the collimator lens 
62, and the starting mirror 63. 

[0041] In addition, it may be made to perform clearance of the garbage of the leadframe members 302a and 302b in the 
above-mentioned process (d) after loading of an objective lens 10 etc. Drawing of following drawin g 5 (a) - (c) and drawin g 6 
(a) - (c) is a schematic diagram showing the situation of the insert molding in the above-mentioned process (c), and drawing 
of longitudinal section when seeing from arrow-head B in drawin g 4 shows it so that it may be easy to understand the 
combination condition of metal mold. In addition, except for drawin g 6 (c), the sectional view [ in / for the sectional view in 
the location of the C-C / in / for convenience / metal mold / drawing of the process (c) of drawin g 4 / line of explanation / 
D-D line ] is shown about the leadframe members 302a and 302b. Moreover, the cross-section configuration of the fixed side 
member 40 is also simplified and shown. 

[0042] As shown in drawin g 5 (a), the metal mold for insert molding is quadrisection metal mold, and consists of the top metal 
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mold 901, a Shimokane mold 902, and two horizontal metal mold 903 and 904, and the injected hole 905 of resin is formed in 
,.. the top metal mold 901. First lower leadframe member 302b is laid on the Shimokane mold 902 ( drawing 5 (b)), the horizontal 
metal mold 903 and 904 is laid on it, and upper leadframe member 302a is laid further ( drawing 5 (c)). Then, the top metal 
mold 901 is put from the upper part, and where it turned this to the Shimokane mold 902 and it is pressed, the resin of a 
melting condition is poured in with high voltage from an injected hole 905 ( drawing 6 (a)). After resin solidifies, while removing 
" the top metal mold 901 up, the horizontal metal mold 903 and 904 is sampled horizontally, the resin which remained in the 
injected hole 905 is removed ( drawing 6 (b)), and the configuration shown at the process (c) of drawin g 4 is acquired 
( drawin g 6 (c)). 

[0043] Thus, it is because that insertion formation can be easily carried out with the metal mold of quadrisection has the 
parallel principal plane of each part containing the flections 31 1-341 of the elastic support members 31-34 concerned to the 
direction where the horizontal metal mold is closed, the sense has gathered, there being four elastic support members 31-34, 
and having the flection 31 1,312,331,341 to a 2-way, respectively, so horizontal metal mold can be managed with one kind of 
right and left at a time. 

[0044] Since the lens attachment component 20 and the fixed side member 40 are really fabricated by resin according to the 
manufacture approach of the lens driving gear 100 in the gestalt of this operation, fixing the leadframe members 302a and 
302b with metal mold as explained above The process which connects between the lens attachment component 20 and the 
fixed side members 40 separately by the elastic support members 31-34 becomes unnecessary. Moreover, while controlling 
dispersion in the property of each [ removing the garbage of a leadframe member after shaping ] and realizing the stable 
property, it becomes possible to raise productivity. 

[0045] In the gestalt of implementation of the <gestalt of the 2nd operation> above 1st, since the fixed side member 40 of 
the lens driving gear 100 is carried in the optical pedestal 60 in which semiconductor laser equipment 61 and the starting 
mirror 63 were carried and an optical pickup is constituted, even if it drives an objective lens 10, semiconductor laser 
equipment 61 will not move but, thereby, both physical relationship will change delicately. In order to read recording 
information with a still more sufficient precision, it cannot be overemphasized that it is desirable not to change while the 
physical relationship of an objective lens and each optical element has been in the optimal condition. 

[0046] Therefore, he contains the optical element containing semiconductor laser in the case holding an objective lens, and is 
trying to always keep constant the optical physical relationship of the optical element of an objective lens and others by 
making it move the whole case concerned in the gestalt of operation of **** 2. 

(Configuration of an optical pickup) Drawin g 7 is the perspective view showing the configuration of the optical pickup 200 
concerning the gestalt of operation of **** 2. 

[0047] As shown in this drawing, an optical pickup 200 It connects with the case 220 which is the movable side member in 
which the carrier light emitting device substrate (this drawing un-illustrating) in which the objective lens 210, the 
semiconductor laser component, and the photo detector were unified and carried is stored, the fixed side member 240 placed 
in a fixed position on a non-illustrated optical pedestal, a case 220, and the fixed side member 240, respectively. It has 16 
conductive elastic support members 230 which support a case 220 movable to the fixed side member 240. 
[0048] The drive coil unit 250 which becomes a case 220 from the focal coil 251 which makes a case 220 drive in the 
dipection of a focus of an optical recording medium, and the tracking coil 252 which makes a case 220 drive in the direction 
of tracking of an optical recording medium is carried. On the other hand, inside the yoke 253 fixed on the optical substrate 
245 (refer to drawin g 8 ), the magnet 254,254 of a couple is arranged so that a different magnetic pole may counter, and by 
foaming a magnetic circuit between said drive coil units 250, it is constituted so that the electromagnetic driving force of the 
direction of a focus and the direction of tracking may be generated. 

[0049] The location in the direction of X of the end point 232 of 1 6 elastic support members 230 and a case 220 (namely, 
longitudinal direction of the elastic support member 230) Adjustment by the appearance configuration, loading of a spindle, 
etc. is in drawing so that it may suppose that it is almost the same as the location of the direction of X of the power point 
which the electromagnetic driving force to the drive coil unit 250 requires and the location in the direction of X of the center 
of gravity of a case 220 may also be mostly in agreement with the location of the direction of X of said end point 232. 
[0050] 16 elastic support members 230 are divided into 4 sets of four directions. Like the gestalt of the 1st operation, 
respectively By forming the flection 231 crooked in the 2-way of Z and Y in the part corresponding to the crevices 241-244 
established in the fixed side member 240, and filling up these crevices 241-244 with a non-illustrated damper member The 
resonance in the large frequency region ranging from the low frequency field to a RF field can be effectively prevented now. 
Only a part with many numbers of the elastic support member 230 can enlarge resonance depressor effect rather than the 
gestalt of the 1st operation. 

[0051] Moreover, the edge which it got down from each elastic support member 230 electric independently, respectively, and 
the edge by the side of a case 220 was electrically connected with the semiconductor laser component carried in the carrier 
light emitting device substrate of the case 220 interior, the photo detector, and the drive coil unit 250, and projected from 
the end face of the fixed side member 240 is connected to a non-illustrated control circuit. The need that this connects and 
takes about direct lead wire to the semiconductor laser carried in the case 220, a photo detector, and the drive coil unit 250 
is lost, and it becomes possible to drive the lens attachment component 20 smoothly. 

[0052] Next, the configuration inside a case 220 is explained. Drawing 8 is drawing of longitudinal section in the direction of X 
of drawing 7 which shows typically the internal configuration of the case 220 in the gestalt of this operation. As shown in this 
drawing, the carrier light emitting device substrate 71 in which the semiconductor laser component and the photo detector 
were carried in one is formed in a case 220, and the 1st reflector 72 in which the below-mentioned reflective mold hologram 
field was established with the means of etching or resin shaping is established on the optical path of the laser beam injected 
from the semiconductor laser component 74 (refer to drawing 10 ). 

[0053] It is prepared so that the laser beam injected from the semiconductor laser component 74 may become parallel [ the 
2nd reflector 73 ] to the 1st reflector 72 on the optical path of the reflected light in the 1st reflector 72, and the physical 
relationship of these optics, the focal distance of an objective lens 210, etc. are set up so that the light reflected in the 2nd 
reflector 73 may be condensed on the information recording surface 81 of an optical recording medium 80 through an 



JP.2001-344784.A [DETAILED DESCRIPTION] 



objective lens 210. 

w [0054] In addition, with the gestalt of this operation, he is trying to prevent that seal upside opening of a case 220 by the 
objective lens one apparatus hologram optical element 21 1 which fabricated the 1st reflector 72 and objective lens 210 to 
one, and dust etc. trespasses upon the interior, and, thereby, the dependability of optica! system can be secured. Moreover, 
the effectiveness of the cutback of components mark and a cutback of adjustment manday is also acquired by fabricating the 
1st reflector 72 and objective lens 210 to one in this way. 

[0055] Moreover, in the gestalt of this operation, although the elastic support member 230 consists of 16 conductive 
members, no elastic support members 230 need to be used for current potential supply and signal wiring that what is 
necessary is just to determine the number of the elastic support member 230 in consideration of the required number of 
signal wiring. However, when the balance of the vertical direction and a longitudinal direction is taken into consideration, it is 
desirable to consider a number as arrangement symmetrical to the upper and lower sides or right and left as even number or 
a multiple of 4. 

[0056] (Actuation of an optical pickup 200) Next, actuation of the optical pickup 200 constituted as mentioned above is 
explained. It reflects in the 1st reflector 72 which has a reflection hologram field, and when being continuously reflected 
further by the 1st reflector 72 and the 2nd reflector 73 arranged at parallel, the chief ray carries out incidence of the laser 
beam injected from the semiconductor laser component carried in the case 220 to the objective lens 210 concerned in the 
condition of having been mostly in agreement with the optical axis of an objective lens 210. The laser beam which penetrated 
the objective lens 210 is condensed on the information recording surface 81 on an optical recording medium 80. 
[0057] The optical path which came is reversed, an objective lens 210 is passed, it is reflected by the 2nd reflector 73, and 
reflection diffraction of the return light of the laser beam reflected by the information recording surface 81 concerned is 
carried out by the reflective mold hologram field formed on the 1st reflector 72. The return light concerned branches to two 
or more flux of lights by diffraction in a reflective mold hologram field, it condenses to up to two or more photo detectors 
carried in the carrier light emitting device substrate 71, respectively, and, thereby, a focal error detecting signal, a tracking- 
error detecting signal, and an information record signal are outputted. 

-[0058] Drawin g 9 is drawing showing the configuration of the reflective mold hologram field 76 currently formed on the 1st 
reflector 72. As shown in this drawing, this reflective mold hologram field 76 includes two hologram fields 761 and 762 divided 
by the parting line 763 almost parallel to the information record train on an optical recording medium 80, and reflection 

•diffraction of the return light from an optical recording medium 80 is carried out in each field. The reflective mold hologram 
field 76 makes the pitches of a diffraction grating differ so that whenever [ angle-of-diffraction ] may differ in the hologram 
fields 761 and 762 while being the curvilinear pattern which gave the wave-front conversion function (the lens effectiveness) 
so that the focal distances of the +primary diffracted light from the same field and the -primary diffracted light might differ 
among the diffracted lights diffracted by reflex time, and took into consideration the incident angle dependency of reflex time. 

[0059] Drawing 10 is the perspective view showing signs that the above-mentioned diffracted light condenses on the carrier 
light emitting device substrate 71. it is shown in this drawing — as — the carrier light emitting device substrate 71 — 
mostly, the semiconductor laser component 74 is carried in a center section, and the trichotomy photo detectors 75a, 75b, 
75c, and 75d for tracking-error [ focal error detection-cum-] detection are formed in it between the foci of the primary [ **] 
diffracted light in each of the hologram fields 761 and 762. 

[0060] It is a configuration using the push pull method for carrying out differential detection and performing the flux of light 
reflected in tracking-error detection by each of the hologram fields 761 and 762 in the spot size detection method for 
detecting change of the diameter of a spot of the primary [ **] diffracted light in focal error detection, and carrying it out to 
it to the information record train and perpendicular direction on an optical recording medium 80. A control circuit controls the 
current supplied to the focal coil 251 on a case 220 according to the amount of detection of the focal error detected by each 
photo detector on the carrier light emitting device substrate 71. According to the supplied current, electromagnetic driving 
force arises in the focal coil 251 in a magnetic circuit, movable [ of the case 220 ] is carried out in the direction of an optical 
axis, and imitation actuation (focus servo) to the signal side on an optical recording medium 80 is performed. 
[0061] The current supplied to the tracking coil 252 on a case 220 according to the amount of detection of the tracking error 
detected from the light-receiving result of each photo detector is controlled after the above-mentioned focus servo. 
According to the supplied current, magnetic driving force arises in the tracking coil 252 in a magnetic circuit, and it carries 
out movable [ of the case 220 ] in the direction which crosses the information record train on an optical recording medium 
80. The above-mentioned actuation performs imitation actuation (tracking servo) to the information record train of an optical 
recording medium 80. An information record signal is detected after a tracking servo. 

[0062] In addition, as a semiconductor laser component 74, the semiconductor laser component of a single wavelength range 
may be used, and at least two or more semiconductor laser components from which wavelength differs may be used. 
Furthermore, the monolithic multi-wavelength semiconductor laser component which has a point corresponding to at least 
two or more different wavelength ranges emitting light in a single semiconductor laser component may be used. Since 
playback wavelength is chosen for every optical recording medium, it becomes possible by making it many wavelength-ization 
in this way to correspond to record playback of many kinds of optical recording media. 

[0063] (The manufacture approach of an optical pickup 200) Next, it explains, referring to drawing 1 1 about the manufacture 
approach of the optical pickup 200 concerning the gestalt of the 2nd operation. Also in the production process of an optical 
pickup 200, it performs almost like the gestalt of the 1st operation including the process which really fabricates a case 220, 
the fixed side member 240, and the elastic support member 230 by insert molding. 

[0064] First, since the up-and-down elastic support member 230 is constituted, prepare the conductive plate members 401a 
and 401b of two sheets which consist of phosphor bronze, titanium copper, beryllium copper, etc., the part which is 
equivalent to a flection 231 with press working of sheet metal according this to bending metal mold is made crooked in down 
and above, respectively, and Steps 401 1a and 401 1b are formed (process (a)). 

[0065] And each plate members 401a and 401b are pierced by the die press, an inside predetermined part is removed, and 
the leadframe members 402a and 402b from which the up-and-down elastic support member 230 will be in the condition of 
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having been tied to the surrounding frame are formed (process (b)). This metal mold for punching has the part where the 
elastic support member 230 on either side is mutually crooked towards the inside in each step 401 1a and 401 lb, and, 

* thereby, a flection 231 is formed. 
[0066] Predetermined spacing in the condition of having set the leadframe members 402a and 402b, and having made them 
countering Then, top metal mold, It pinches and fixes with horizontal metal mold and the Shimokane mold (drawing of metal 

" mold is omitted in this drawing, process (c):). Resin is poured in into the metal mold concerned and insert molding is 
performed, and in a case 220 and the fixed side member 240, as the edge of the elastic support member 230 is embedded, it 
really forms (process (d)). 

[0067] After really fabricating, the carrier light emitting device substrate 71 and the drive coil unit 250 grade after inserting 
the objective lens one apparatus hologram optical element 21 1 are mounted in a case 220, and electric connection with the 
electrode terminal inside [ case 220 ] the elastic support member 230 is made with wiring techniques, such as wirebonding 
and soldering. Next, the frame part of the leadframe members 402a and 402b of the upper and lower sides which remain on 
the outside of a case 220 and the fixed side member 240 is excised, and each of the elastic support member 230 is 
separated electrically (process (e)). 

[0068] This becomes possible to perform the actuation current supply source to the actuation current supply source, the 
driver voltage supply to a photo detector 75, detecting-signal output, and the drive coil unit 250 to the semiconductor laser 
component 74 through the elastic support member 230. The crevices 241-244 on the fixed side member 240 are filled up 
with the viscoelasticity member which is not illustrated for resonance control at the last, and the fixed side member 240 is 
fixed on the optical pedestal 245 to which the magnet 254 was fixed through the yoke 253. 

[0069] In addition, in advance of mounting of optical system etc., it may be made to perform clearance of the garbage in the 
above-mentioned process (e), and it may be made to carry out after fixing the fixed side member 240 on the optical pedestal 
245. Since the case 220 and the fixed side member 240 are really fabricated in the manufacture approach of the optical 
pickup of the gestalt this operation by resin, fixing the leadframe members 402a and 402b with metal mold as explained 
above, the process which connects between a case 220 and the fixed side members 240 according to an individual by the 
elastic support member 230 becomes unnecessary. 

[0070] Moreover, since he is trying to remove the garbage of a leadframe member after shaping, it connects with a case 220 
and the fixed side member 240 under an equal condition, and dispersion in the mounting condition between them is 
controlled, and while each elastic support member 230 realizes the support condition by which moving-part material was 
stabilized, it becomes possible to raise productivity of it. As mentioned above, according to the optical pickup and its 
manufacture approach of this invention, resonance depressor effect can be excellent, and the optical pickup of one apparatus 
by which the optical property was stabilized can be manufactured, and improvement in productivity can also be aimed at. 
[0071] Although the optical pickup concerning this invention and its manufacture approach have been explained based on the 
gestalt of operation beyond the <modification>, the content of this invention is not necessarily limited to the example 
explained to the detail above, for example, can also consider the following modifications. 

** In the gestalt of each above-mentioned implementation, although considered as the configuration of the actuator 
equipment of the so-called moving coil type (MC mold) which carries a drive coil unit in a moving-part material side, and 
carries a magnet in an optical pedestal side, it is good also as a configuration of the so-called MUBINGU magnet type (MM 
mold) which carries a drive coil in an optical pedestal side, and carries a magnet in a case side of actuator equipment. 
[0072] ** Although it is more desirable to be the same location of a longitudinal direction and to be formed in the bottom 
symmetry of the left upper right moreover, if the location of the flection of each elastic support member considers the 
balance of equal resonance depressor effect or the whole holding power in the gestalt of each above-mentioned 
implementation, a gap of some is permitted in the range which does not have a problem in the accuracy of reading. Moreover, 
the above-mentioned flection may also include a configuration which it not only carries out plastic deformation like the 
gestalt of the above-mentioned implementation, but is incurvated towards a Z direction. 

[0073] Like the gestalt of the 2nd operation, when there are many numbers of an elastic support member, the effectiveness 
of resonance control sufficient by just preparing a flection about some elastic support members can be acquired. 
** A damper member is made to intervene between the wall surfaces of a flection and the crevice of a fixed side member 
like the gestalt of each above-mentioned implementation, and although the effectiveness of resonance control becomes the 
outstanding thing by making it the configuration with which a flection is held through a damper member in the above- 
mentioned crevice, even if it does not necessarily make it such a configuration, installing can also acquire the resonance 
depressor effect of extent so that only the flection concerned may be covered by the damper member. 
[0074] ** It is also possible for there to be not necessarily no need of forming the 1st crookedness made towards a Z 
direction and the 2nd crookedness made towards the direction of Y in the same location of a longitudinal direction like the 
flection of each above-mentioned elastic support member, and to form in a different location. However, since the range filled 
up with a damper member in this case spreads, if it carries out from a viewpoint of damper member economization, it will be 
desirable to form the 1st crookedness and crookedness of the 2nd in the almost same location too. 
[0075] ** In the production process ( drawin g 4 , drawing 1 1 ) in the gestalt of each above-mentioned implementation, 
although the case where insert molding of the one optical pickup was carried out with 1 set of metal mold was explained, it 
may be made to carry out insert molding of two or more bodies of a lens driving gear by the inside of 1 set of metal mold 
simultaneously. It explains referring to drawin g 12 about the case where insert molding of the body of the lens driving gear 
100 applied to the gestalt of the 1st operation as the example is put in order and carried out to a two-piece longitudinal 
direction. 

[0076] First, since 2 sets of up-and-down elastic support members 31-34 are constituted, prepare the conductive plate 
members 351a and 351b of two sheets which consist of phosphor bronze, titanium copper, beryllium copper, etc., the part 
which is equivalent to flections 31 1-341 with press working of sheet metal according this to bending metal mold is made 
crooked in down and above, respectively, and Steps 3511a and 3511b are formed (process (a)). 

[0077] Next, each plate members 351a and 351b are pierced by the die press, an unnecessary part is removed, and the 
leadframe members 352a and 352b from which the elastic support members 31-34 of 2 sets of upper and lower sides will be 
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in the condition of having been tied to the surrounding frame are formed (process (b)). Then, lower leadframe member 352b is 
put on the Shimokane draw spike which is not illustrated, and it arranges a core in the center section while it is seen from 
the direction where an elastic support member is prolonged next and closes horizontal metal mold from a longitudinal 
direction. At this time, a part of Shimokane mold, horizontal metal mold, and core touch in the form which pinches a part of 
lower leadframe member 352b from the upper and lower sides, then, horizontal metal mold and a core — upper leadframe 
member 352a is put on a top, and un-illustrating top metal mold closes from an upside. In here, a part of upside leadframe 
member 352b is similarly pinched by a part of top metal mold and horizontal metal mold, and core. 

[0078] Thus, in the condition of having been thoroughly fixed to metal mold, insert molding by resin is performed, and as the 
up-and-down leadframe members 352a and 352b embed the edge of each elastic support member 31-34, they form 2 sets of 
lens attachment components 20, and the fixed side member 40 in one (process (c)). Then, metal mold is removed, a frame 
part with the unnecessary leadframe members 352a and 352b of the upper and lower sides which remain on the outside of 
the lens attachment component 20 and the fixed side member 40 is excised, each of the elastic support members 31-34 is 
separated electrically, and the body part of two lens driving gears 100 is formed (process (d)X 

[0079] Thus, as the number which carries out insert molding simultaneously can be placed, it cannot be overemphasized that 
mass production becomes possible and it ** to a cost cut. In addition, in drawin g 12 , since insert molding of the body of a 
lens driving gear was put in order and carried out to the longitudinal direction, a core is needed, but when more than one are 
arranged in a lengthwise direction (direction where an elastic support member is extended), a core also becomes 
unnecessary, can fabricate two or more bodies of a lens driving gear only with quadrisection metal mold, and ** them to 
fertilization further. 
[0080] 

[Effect of the Invention] As explained above, according to the lens driving gear or optical pickup concerning this invention 
The 1st member holding a lens is held by the 2nd member through two or more elastic support members prolonged in the 
same direction. Two or more elastic support members concerned Since it constituted while having resulted [ from the 2nd 
member ] in the 1st member, respectively so that it might have the 1st flection crooked towards the 1st direction, and the 

-2nd flection crooked towards the 1st direction and the 2nd direction which intersects perpendicularly mostly The variation 
rate of the oscillation which it is going to produce in the 1st member can be expanded by the flection concerned, and big 
resonance depressor effect can be acquired by installing a damper member into this part. And since the 1st and the 2nd 

^flection are crooked towards two directions which intersect perpendicularly, respectively, if both flections can share the 
oscillating component in all directions, displacement amplification can be carried out and the resonance depressor effect by 
the damper member is made to act on this, positive resonance depressor effect will be acquired from a low frequency band 
to resonance in the large range to a high-frequency band. 

[0081] Moreover, since the principal plane of each part which is tabular [ of ** length ], respectively and contains those 
flections is formed so that it may become in parallel with the specific direction of 1 which intersects perpendicularly with the 
longitudinal direction of an elastic support member, by considering as the configuration which closes horizontal metal mold 
along the specific direction concerned of 1, insert molding is attained easily and two or more elastic support members can 
produce the equipment which does not have dispersion in the engine performance to a large quantity. 

[0082] According to the manufacture approach of the lens driving gear concerning this invention, moreover, the production 
process of the structure which consists of the 1st member for holding a lens, and the 2nd member which holds this 1st 
member through two or more elastic support members Process plate material and two or more elastic support members 
which have the 2nd flection crooked towards the 2nd direction which is parallel to the 1st flection crooked towards the 1st 
direction which intersects perpendicularly with the principal plane of said plate material, and the principal plane of said plate 
material, and intersects perpendicularly with said longitudinal direction are prepared in the middle of the longitudinal direction. 
Since the 1st and the 2nd member are formed with injection molding and injection molded as the connection section of said 
the 1st and 2nd member of said elastic support member which are books is embedded, respectively The process which 
connects separately between the 1st member which is a movable side member, and the 2nd member which is a fixed side 
member by the elastic support member becomes unnecessary, and it becomes possible to mass-produce the lens driving 
gear which has the effectiveness of the above-mentioned resonance control, without producing dispersion. 
[0083] And if two or more structures are simultaneously fabricated with 1 set of metal mold, fertilization of an accurate lens 
driving gear will become easier. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the appearance perspective view of the lens driving gear in the gestalt of operation of the 1 st of this 
invention. 

[ Drawin g 2] (a) and (b) are drawings showing that resonance is controlled effectively in the flection of an elastic support 
member, respectively. 

[ Drawin g 3] It is drawing of longitudinal section showing the configuration of the optical pickup which carried the lens driving 
gear of drawin g 1 . 

[ Drawin g 4] It is the schematic diagram showing the production process of the lens driving gear of drawin g 1 . 
[ Drawin g 5] It is drawing showing the process which carries out insert molding of the body of a lens driving gear. 
[ Drawin g 6] It is drawing showing a continuation of the process of the insert molding of drawin g 5 . 

[ Drawin g 7] It is the appearance perspective view of the optical pickup concerning the gestalt of operation of the 2nd of this 
invention. 

* [ Drawin g 8] It is drawing of longitudinal section showing the configuration of the optical pickup concerning the gestalt of 
implementation of the above 2nd. 

^[ Drawin g 9] It is drawing showing the configuration of the reflective mold hologram field of the 1st reflector installed in the 
optical path of the above-mentioned optical pickup. 

[ Drawin g 10] It is drawing showing signs that the return light from an optical recording medium branches by diffraction, and is 

condensed by the reflective mold hologram field of the 1 st reflector of the above at each photo detector. 

[ Drawin g 1 1 ] It is the schematic diagram showing the production process of the optical pickup of drawin g 7 . 

[ Drawin g 12 ] It is drawing showing the process in the case of putting in order and manufacturing two bodies of a lens driving 

gear of drawin g 1 . 

[Drawing 13] (a) and (b) are drawings showing the supporting structure of the movable side member for the resonance 

prevention in the conventional lens driving gear, respectively. 

[Description of Notations] 

10.210 Objective lens 

20 Lens Attachment Component 

31-34,230 Elastic support member 

40,240 Fixed side member 

50.250 Drive coil unit 

51.251 Focal coil 

52.252 Tracking coil 
60,245 Optical pedestal 

61 Semiconductor Laser Component Equipment 

62 Collimator Lens 

63 Starting Mirror 

71 Carrier Light Emitting Device Substrate 
74 Semiconductor Laser Component 
75a-75d Photo detector 
76 Reflective Mold Hologram Field 

80 Optical Recording Medium 

81 Information Recording Surface 
100 Lens Driving Gear 

150,200 Optical pickup 

21 1 Objective Lens One Apparatus Hologram Optical Element 
220 Case 

311-341,231 Flection 
41 1 Damper Member 
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G 1 1 B 7/09 

B 2 9 C 45/14 

G 1 1 B 7/22 

// B 2 9 L 11: 00 
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u>x$«^-r-s>m i ross^t, 

flJE$tfc*<D!i1i3El#SI5*m. *MB¥Si:*oTl 

is}icisiitra«r &m z <nm$aut £*rf « c <t 

[ii*«2] mean ro^fsjit. inreu^x©***: 
¥ft^^ifi]T?fey, Hti5m2<7)^ia]i* s Hutem i <»^(S] 

|S]-C*fc-5 C <!: -T SI»*3S 2 Ei£tf> U >X|g»)g 

Mo 

[ii#n 3 ] lasers* tt£i#»*t«>JB ui2 wsa 
*ii 1 $f=i* 2 (ctBtSOT u^xigisga,, 

ft4wi:*»«i:r*»«a3EK<DU>XK«iSI«. 

1 ^t.4<Dt^-r*t/)MctaiE<Du>x^ibgs 0 

iR-T & - £ -T *8B** 1 t> 5 ©l^-ftiaMcE 

Hi** 7] B9EtSS*<»3il143EftSM*l±, 
ifflS<7)«tt-C-feo-C. -t*t€>a>ffirEB&g|5£#t;«-Sia> 
XEA<, Stt»ttXl«M»1*«>ffitf**A -61*36 
(D-OTTJISH-^IC^SJ: 5 «eS7ESd tit C 
i£t$$ti:-f -Sli** 1 A^b 6<Dlvf*u!>M::Ei£0>U> 

Hi*«8] HtrE4#SOT-CD*Ifi]l*. BiJEI5 2<7>75ia] 
<t P C 75 ft T? & * C <fc £ f*8lt <k ? Z> I1*3S 7 Et£<D \s > 
XiMfigfi. 

[ii**9] S5tami cD2P»fc=fct/m2<Daw±. 
n-enir its $ * # fiES9*tt3£^sp#roiae«»fi 

XU& Ci £**St t r 3 IS** 1 frb 8 OH^tiAMcE 

m<Du>xsis^g 0 

[«** 1 0 ] u— t . L — +fm 

*>mm ts Htz v— *f9t *%&®.<&&<j>mm&mm i= 
s u>x$fiiT^75i^i-iEiS'r-5 u>x^Ki#e 



fc 3t tf v <P 7 v -J V & i x. 
E®<D U>XiEiti;gS>!><J?H*b:h.T l^c t 

ns**ii] hie*3h*u— vmTtQum^t. 
is** i 9(ot^-r*t*^i-fcit-sm i <»®m~. u> 

^ t "T 1 0 l-IBt£(D it t° -v T v 

[li**i 2] i/>x^s#t5fcfcrof 1 rog»«t 

Sm2OTgi5»i:^f>^Stgiti*^^L. «H9H: 

«t yig 1 <Daj«-$m2(7)a5»ic*tLrR)ffS73(S]i-^<4? 

1 rogB«i-u>x^®y#it* u>x®! 

¥^«^*QXL, -&(7)S#73(S)Jt + l-. ftJE¥t6*t<732fe 

HtJlB¥ffi*t<7)xBi:¥fTr'fcorB«IBg¥-7J|Sll-It 
5S"T 2 <D7J|S)IClS](+r Sftf SIB 2 COSfflfflJt 

[li** 1 3 ] flE?ittX^g|5«*<iSxSl*. 

^^xjDxiCcfcy. ¥-&tt\zmmm-\ (OB«gpirffl^-r 

c<D|gg5jb<ffJ)S$ixfc¥«*t^#^^u^ttixt. L < 1st 

x-v^v^'saxi-cfcy ^ bizm2OTSfflec^*-r^ffj« 

1 2E®0>U>X^a!)j£M<D3!iil7?;£o 

Hi**i 4] HJrE!iii5:»a5*fm«ixsii, &%n* 

OT511S3E^«$, *4xb*<RjTScDraPiiT*l5lS¥fTl~iB 

BllElttiJfiEff$xSro^lzSJiEP U-A^tjj^-TSW^X 
>X^BSS<OS!i§^jS, 

[ii*«i5] *j«3u>x^^-r«.fc«xr»mi o)S5 
^t--i>m2<7>gBl^i:A^f,^^^elig#$^L, ^1*3.-^ 
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S9IB«ffif* $tR«kflK ift^" £*8£{*^&xfi £ . 
>X&ttxfI±:. 

ffiEWfittSiiXHI*. 

¥fc*t£*axu -ta>fi^ipjai+l^ mJE3M£**<&£ 

®^!ts-r** 1 (D^fsiirfsiitrjsa-r^m i 

t. sjfe¥ffi*ra>±si:^tT-c*fcorfiias^ifi]icii 

s r ^ x 2 cd » fsj i z is] 1 1 r b ffl -r * m 2 <d b a £ £ * 

3^}#a5«^ffixffi:, 
[0001] 

tj:il/>XIIHtUJ:i;aKl/>X|ltt0)ttS 

[0002] 

[ft3fc<D}£ffi] CD hfa^) <£>DVD 

(f^9M7- **-f iUT-f X*) <D%T4 X^fcif 

a>*Ett«tt<DEflW*«<DE«/i5£ £fr a 5t*aE» 

«i««^fiL^r(*, *E»«E*±a)fll*E»ffii=»Lr 
«jftS«*rfr*7*-- *X<t. 1f«E«ffi±(D«aE« 

[0 0 0 3] «xtf. CD0^I5gl48tt*li, 
^ISCD*<igilT*lHl$E-r^/r^ ( 1 ^1fC2 O 0[°]~5 
O0@o ) . ±IB7t-^X^ h^^>^a>*:#)CD*f 

■ C*i*<*E»«{*^&<D««»»lc»|B 
g£#a.&C<!:lcfc:& 0 

[00 0 4] *c-c, u>x^i&igMizi*. fiflttflt* 

frft3fe0i|£ Lt^¥7- 1 0 5 5 5 1 ^«lcBI^$ 
o 01 3 (a) ICSSBXI (Dtt*a«lC«4 



[0005] f^lZ^-t*5l~C<DU>X^ffijgS5 0 
01*. »*U>X50 1 *»«-r*PT»«»*f50 2 
4*0)ttftl^5ltt3tl#ffl*t5O3-5O6 (HT? 
I*. £J#Si#5 0 4. 5 0 61*. *tl?*X*<D^m<»3L 
J#Sfl*t5 0 3. 5 0 5l:Kotlx^l^ ) 

£o ffl3E«»*t5 0 7<DW»lZl*. &»tt$l$att5 0 

3-5 o 6(Diieafflw*ato-6«fc5icLry>/<— « 
*t* 0 »i±3Ei#aB»5 0 3-5 o 6f*. %m 

[0 0 0 6] ^i¥9-7 2 0 3^il:^$ 

13 (b) i*. ^<Dmz<»fe*&.ffi\zm&is^xmm%: 

?|ZCa>U>XffiSlKS6 0 01*. S*l/>X6 0 1 £ 
»«r*RTlB«»*t6 0 2*. 4^(D$ffl^lN^tt^^a5 
#6 0 3-6 0 6£tfhLT. ItiStt 6 0 7 lzH-f$*> 

*tt»T?«l»s*irt^ 0 Wtt3£»»*r6 0 3f*. 
#B(D¥ffi**a^ux3&ifizj:y % ^mfflfflfflizu* 
±(7)«f ysLSP6 0 3 a s^/a-r*«fe5(w/njxaF+irfc 

y . teCD3gf43Ef#Si5*J 604-606t H^ttlCftlX 

[0007] #±T(D»tt3Et$SM*6 0 3. 60 4*3* 
1/60 5, 6 0 61*. **t-F*tTffT?l*ft < . H1<7)A^ 

60*5lc±®S/\O^JKI^««t^-i:^*y. 7*— * 
|-*6£<ig£:*:£< L. *5»tt3El*ffl*ta)»fyigL« 

ir^^-sw (^m^) *izcfcy*«w 

[0 O O 8] 

1 <Dft5fcfttfncfelt£U>X^a^g5 0 Olr**t«. 
3itt3ESSB»5O3-5O6<0fi^lSHf>±T*lPl C7 

[0009] *fc % SM±3fct#«»5 0 3-5 0 6*81* 

i*fctt»-c**L-r*t©Mi»*. Bnij{iijaj|t5 0 2Ro:B 

Sfflffl*r5 0 7lcfflg!J(zB»**l4*<. ^0)K$|Z4;*:(7) 
»ttSt#ffl»5 0 3-5 O 6^i$J-(zg|^-t±4C<t^li 
Ll^o **Lt>0)«*«35<iSl-T?ftlttLtf. pJ»«ffl»5 
0 2 A<iSSJ8*f 5 O 7l:»Ltfei:iifcttB (fJbh 
ttffi) r«»**t*c^:t,lzay. LA^S^crtl::*- 



(4) 



001-344784 



attxi^fflw^MfflJs-tn-pttprimBffltt 502. 

H«rpF»ffll»»&l/B3e«»*tl=jl»-r4fc«>. 

[001 1] ^(D«fc3«:WW-B»l=:felt*ii6o**W>H 
Sft*B#MlcTOri**l*fc*>, JMttt±TflMMK 

[0012] *«nit % ±ianmc«^as*ifc*a>'c 
ftor. Mttu>x»xaBiki=^y±i:««nxik* 

[0 0 13] 

[»HS»3W-*fctf>a>*»] ±EBB£»3W-*fctf> 
>X£BHe*|p]l::»lM-* * 3 lUMrr ftBB^KU: £ 
X«»»«£* «rEU>X«J*«»** B-ASlciStf 
«rBttft*a>M££tt«ttl*. 1CTEB«i¥«lc«fco 

•■*n*r**ove*y. **t-e*u *6fi*&u>x 
tsin (DSfflaj^:. mi (D^fS]<ti$(^a^-r^m2c7) 

ics:iMriss-r**ifiiicifiift-cHft-r*» 1 a>Hffl»£ 



[0 0 14] £fc. **Wlcff*u>XE«i»«tt- ml 
E*ia>^|fiII4. «FEU>X<D*tt£ 3 Pfrfc*|S]-efc 

[0 0 15] ffiEaa%£ft»*roiffi ^12 

(DJSffilSl5£. y>/<-ffl»lca5C^fc<*:y*ai^fi 

[0 0 16] *fc, *»im::S£U>XKMSHI4. ftj 

[0017] fit, mEi^XfcjMMtfccfctfa^ 
i*. f-n^nicaestti^smEaK^coaittxitff 

^*ttr^^o cw5i:-f>^- ndt»i=«fcy-(* 
i=a»r«cti=«fcy, 5Mt3E»»»tffl*n=»*^u 
i/X«»«M*ic»yf*it«*M*<3FBt«cy. *fc, m 

[0 0 18] Sfc, **MI^«**tf^^T^^I4, ± 
Eb>XBi81Jffll^^*(DT, **t6fcB*0)JHl 
**MU U>XflM«*nMI**U ttEBJKttOflt 

r ^ic fc it 6*ig<* u-if *^<t <t*oajp D p * ±e u > 

X«»«*tlz. U>X|c»LTJK«att«B«*li»L 
[0 0 19] £fr. *^»Cffi4U>Xffi»lSS(DKiS 

xrfti*. u>x^«^-r^fctf>omic7)gi5^<tc(Dmi 

0)gP^^«a*CO?i1l^^gP^*^LT^}#^->g)m2C0 

U Har^HUyBl 

a>»*rsw2a>»*ric»LrHf3E*BirKtta?-frr u> 
x*K»-r4u>XB«B«a>Bjt*a-cftor. mm 

a>»*tfzu>x*»yf*i+4u>XKitxafc. mrBB 
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n it r b ft r m 2 cos ft t £ £ pitts t#su*t 
*<D»it3E»»*r<D. reh trntottottomtm 

3ti#«*r*flixg(*. ^ux*oxu^tj s sps*ri-TOSB 
m 1 a>att»ic«a-r««»i3«»t»rt-r4* 1 a>x 

[0O2 0] Cti^«*:yfflftri:a)lif,o#<D^3Sl^SS 
ISlifct4:ti<t*S, ::t-. mJK»tt£J#SP 
*r*«x«l*. «»*fl)SM13t»SMt*. -t*t&A<Bf» 

ic-rtti*. »a*»«lc*5it«»tt*»»fl-a>tt«3b<S 

[0 O 2 1 ] 

[*8)<DSIi6(D»*ffi] BIT. **wic««*e^^T^ 
[0022] H i f*. ^l^u>XiBHi^M 1 oo^gp 

u>x«»»*t2 o(*. »«tt£*rrs4*a>w 

H««»*r4 0l::iilS3fc»S*t*. @£<iJSP**4 0l4. 
$h>lC5t^S^6 0 (i3#I) lC@^^tt4o 
[0 0 2 3] U>XfiM#«*t2 OCU4. SSU>X1 O 
(DISA^ Siu^Xi O^^CD3fe$6^rSl ax* 
fS] : z*|6j) ^<h^SI)^tb4^^ — *X=J-<;U5 1 
«EBJKi*a)fll«[IE«SiJlc»LTiiltt*fT3*lRl (h^* 

ho 

[0024] ph£xi#$m*3 1 - 3 4i4. mn&tmx 

SM* 2 0 P^$UT% ^H^KSittS^Sitf* 31-34i:t 



0tt 2 o -f m^l- v h £ flMM- 4 c £ 1= * 

y. cflo»»ic«ss»n-r*j:yt.«*ft**L4t* 

K«S»«LT5l*lH|-rc*:9«:jBW<tt<tty. U>X 

[0 O 2 5] ?Mi3ER«*r3 1 -3 4(D@£fl!iaMt4 O 
ffl!ia>SMs»f*ifilcl*. SM311-341 (H1"C 

14. Btt»3 4iii. @s«ffl*r4oicH*Lra^ft 

t#*M*3 1 -3 4(7)J3ft£ff3 1 1-341 {zWt^'tHSL 

Mlcii. GOfflU 1 -4 4A<Kit&*iTj3y , z^|->r;u 

tt<D **U £-<Di3ffiSfl3 1 1-3 4 

[O O 2 6] 4*(7>®ffi£(S3 1 1-3 4 11*. *tl?tl 

ifij) icRiifcBft**tr«:y^ ctii^cfcy ^^2^isjir 

*5lt**«*a»=«lil««Jli:<tor^*. §2 
(a) 14. si a>Hftfflijeu*t4 oa>Da»4 i i^fcctsw 

tl£*#S{S**3 1 <DBffiSJ3 1 1 <r)&m£±?5 (-Z?j 

isi) **&*fc£#a>¥iHH-efcy, 12 (b) 14. @n 

Hf*Y*rtl^6Jlfci:#a)«IH-e**. fcifc. R9)0> 

ffis±. ^^i^fci^r^>/<-ai^i*. »tt3ti#ffl*t3 

[0 0 2 7] fag^llC7F-rj:5l3Bfta5 3 1 1 14. Y^fS] 

SUW4 1 1 a<m^^i>o ^a>y>/^— «#4 1 1 (4. 
«*tf. Uttv'j =1— >tag«#ja>ffl^ft/»^*f 4->y 
=i— >*fl.tt«B«^&»«*ttrfey. ^^rs]l^^>l^r 

B««6-<i:ttSitt**t" *fcto. fllttfe««fl)1Hfllffi$ 

[OO 2 8] ±aSLfc«fc5l=*E»«i*a>fll«ltiEaf= 
BH»*fcto. O^^^- — ^X^rS] (Z^ 

ft) ^h^»>^>^*ifi] (Y*rfij) icKar-KHi-r* 

isit*»3Ea>iBaa«ictei^r*«3&<«*"r*. ««a 

«*irfclt**fiO>ii*(*. Wtt3tl#«*f3 1-3 4(7) 

[0029] *«a«*ict5it*K*a)*lR^-Ktt. 

±lC»ttX»«»3 10>**»«l=*i:6fc«>. ©2 

(a) . (b) ic^-r^^ftBttfflSiaiticiric^y 

«S*fiIi:lt«"r**Wa)Ktt*^*#<tty. DOS 4 
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[0 0 3 0] gj3li. n <Du>XSEt&gBi oo?t$ 

*> 0 c<D5te^^T^^i 5 or*, nm^mwi'-'f 

»J>— £ U>X6 2tlt*»±lf 5^— 6 3£*<I8B$*1 
f:3tm6 0[:, JlKU>XE»iKB1 00^ -t<7) 

-6 3icj=y «BJMS*ifci/-ifi;-Afl)i*Btf 

»ib>Xl 00)*tti:l5lS-a-r-5J:5l=H»LT3S: 
[003 1 ] U>X^f#Sim2 OlZli. ±«n<Dcfc5l^^ 

£6 o<Dial£igI&a^;uzL- h 5 oic^tJE-r^ttBi:: 
li. u?S(Da-^5 3j{i<BS*<itjDy, Maiaa-? 

5 3(Drtfl]icf*. *a««a3&«»isit- 6«fc3iz-»fl>« 

^54, 5 4*<ifiM£*U flt]fElMJj=i*OU3.- *v h 5 o 
[0 0 3 2] (*tf^^T^^1 5 0 0) ft ft) afcfCftt? 

v^Tv?^ 5 0©»ftlco^TBtWt4 o ^tm&^e 

X1 0$^LT5tIB»«£f*8 0<Dtt*te»S8 1 ±IC» 
[0 0 3 3] *IEIt$If*8 OC7)tSfgfBit@8 1 T*S«£ 

+f*T-*B6 1 Mffi(Dg**^cfcyg3te$*u :7*- 
*xK««#t 

[0034] *m7K<Dum\M&\t. y^-ti^mmm^ 

lrSo*#. 7t-*xa-r;i5 1 CltTiUIXt 
OTLt, SB?* — *Xa-OU5 1 ^{gffiB 4, 54 

(7) ffi jS A <<i B * « £ 3 1 c 7 * - * X * fS] | r b n f * <t * 
■Ml:: £ y u >x«#gp*t 2 O fi*<£ C J: 5 <k L X 



*>±i£<D& o lc9W±3El#ffl*r 3 1-34 <7)&®ffiSJ 3 1 

y. *x^iaji:^^*>^*iairc*«^jBi*Miz 

ffl«l**t«fc«). ««*<»E«tt(»8 0(D««*Kft 
[0 0 3 5] (U>XB»»B1 0 0(D»iS*it) * 

ic. ±faLx>x^i&gBi ooo>»iS**i^oL^r. B 
3 1-34 *««-r 6fc*>rz % ®jga>pit££*rir£#Ji 
fi£-5-«ca>3Mltta)¥fiS*f 3 oia. 301b zmm 

L. ^tL*ttlf*SlC<fc-6^UX/niX|Cj:yHft«3 1 

1-341 ic«a-r4»»t-t*t-FtiT*fii. -t^isj^ 

Effi£i±Tf££B3 0 11a. 3011b (X 

fl (a) ) o 

[O O 3 6] 3 0 1a. 301bJ, 

t£3tl*ffl»3 1 -3 4 3&<ffll(0 7l/- A|rofc*<*tfc# 
ffit&ft'J- K71/- AM302 a. 3 02 bW 
(IS (b) ) o C(7)*T*>l&£-ffl<Z>#§2l*. tt<D 
»143E}*ffl»3 1 % 32^ 3 3, 3 4*<-t*L-e+ia>affl 
3 O 1 1 a . 3 0 11 b(D<iffil^fcl^TI*§gi-ftfroT 

®ft^tt/iSfiSP3 1 1-341 mm^inho 
[0 0 3 7] ^(DWi. TftJOJ'J— K^Lx— AW*T3 O 2 
bl*. ■*Lttl*T*fi±l=BiM'U «lcJWS3E»»» 

<Dt$. T4aatf«M©-»l4, TBO>y— K^U 
— Affl»3 0 2 a 0-»S±T«MJ L 

3 o 2 a tfmfrti* ^m7jko±&mtf±w& i ')fflcz>o 

U— K^U— A»*t3 O 2 bO)-aPS»l#-r4J:5l^<i: 

[00 3 8] ^<D£o\Z±T<D i )— K7U- AgUW 3 O 

2 a. 3 o 2 b^i:#ai:l£**ifcttffl-e, ttl 

iz«k«-r>-9— u>xsm2 0M 

@^ffll]§(5W4 0^. Wt±3El»»*f3 1 -3 40)«8»*a 
tf>5it;«*:3I^LT-{*(c^ja-r4 (XII (c) ) o * 

ic. u>xts}#a5«-2 ost/©^fiijaj*t4 oommizm 

m LXl^Z>±T<D l ) — U— AgU^3 O 2 a . 30 2 
b(DWS7l/-ABI»JIS0RL, 31145:^^3 1 - 

3 4(D*tt^*L*««Wlc»»r* (IS (d) ) o 
[0 0 3 9] fit, u>x«j$a$*t2 OIZ^U>X 
1 o^}^®-r^>i:^ic. ffi»=I^;UZL-^ h 5 0^11^ 

y . 5iti^^§u*t 31-34 (o u>x«#a$*r 20M 
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3 1- 3 4£ttLTfT5C<ba<Dj|££fc:& 0 
[0040] B£ffl9gM*4 0±<DIH]£&4 1-4 

4l=*»«l«(Dfc«>a)4f>/<— »*t*3t*-r* P C<7>£ 

-fg!6 1 % =1 'J U>X6 2. £*>±lf 

6 3A<»«**lfcft*iS6 0 0)Hr3ett«lcB»-r«C 

5 o/)<s{it$ti€>o 

[004 1] &fc % ±EI8 (d) fCfclt^iJ— K7U 
-ASfl**3 0 2 a. 30 2 b (D^«ffl$*<D»*l4* »tt 
U>X1 OftiT0)»K»l3f7O^5l=Lr4,cfcL^ 
i5 (a) - (c) *5<fcl/B6 (a) - (c) (B1I4. 

-ttfixfi (c) izfeit*-r na^<D«T-*^r« 

5I^H4lzfcMt**WBS[SlAxf»Mfci:*a)«BTffiia-C? 

jfLti**. ftfe. (c) ifti»a>ffifi:±, 

#i?|ZOl>TI4. !4<7>XfI (c) 0>g||Cfcl*£C-C 
«<&{£«[::*> It 5»rSiH£* 'J-K7U-AW3 0 2 
a. 3 02 b|:0l>tli, D - D$£lcfc if £Bft®l£^ 

[0 0 4 2] 15 (a) |C^-rj;3(C-f hfiS^ffl- 

0>*£!i4 4#*i*S!-t?fco-c\ ±4890 1, T#^9 

0 2fc<*:l/20CQ*it£^9 0 3. 904i^btE l J.± 
#19 O 1 \Zi* % mm<D)lXK9 O 5A<^(t^ttTl> 
£o T4S9 O 2±|CTfflH(D , J— A»*T 

3 02 b^llL (15 (b) ) % ^-CD±lC|i4M9 0 
3. 904^111, Jz^JCOU— K^L/-A» 

*t3 0 2a^Slt^, (05 (c) ) o ^CD&. 
90 1S±** X ?)»^ ^tljT^9 O 2lZfatfxW 

-e&A-f* (H6 (a) ) . »IB*<B<bLfcaL ±*S! 
9 O 1 £±^|CS*1,JR£< ir^lC. MI9 O 3. 904 
S^MP^lRlKlS^Biy* ?SAfl.9 0 5l:»#LtL^« 
Jfi*»*L (16 (b) ) , SJ4CDXS (c) t^Lf: 
»«A«»6tt« (16 (c) ) o 

[0043] -C0^ : 5(Z4*CD®143£^a5*t3 1 -3 4 
/><fcy, *tt-F*l2^|fij^(Z)Hfflffl3 1 1 . 3 12. 3 
3 1. 34UtLWb, 4##J(D4iB-CSg|::-< 1/ 
h»J*-0#«0>l*. 3RWtt3«#aM*3 1 -3 4(7) 
J3SS5 3 1 1-341 £#fcft»<0±ffi>&< % ^<D«|#^ 

3&<Bi:&tL«*iRii=»LrwefcoTiRj#36<»or^ 

[0 0 4 4] Jsl±»lWL/i«*:3l^. *H!fi(D^ffi(cfclt 
l/-AW3 0 2 a, 302bS4ItiSLOO, U 

>XS»»*T2 oatflSIWMif 4 oSIBIIt-*** 
LTl^(DT% U>Xffit#gi5*t2 0fcBS«l»*r4 Oct 
a>B*?Hi3E»»*t3 1-3 4ri^l:»«t4l8A< 



[0 0 4 5] <«2<D*lfi<D^ffi>±.E«ia>lttfia)fl5 

ffifcfcL^ri*. L/>XglgHooo)iSMft4 0 

U— +fgfi 6 1 -*>:&*>±lf5 7—6 3 £fSK 

1 tzx^mn 6 o i =flm l r * tr v *? t v zftfrniz z ti 

<D**^bLfcl*C£*<a*LlVDI4S5*T?fcfcL*o 
[0 0 4 6] *<Dtz#>* *«2(DHJ6<D^ffllCfcl^T 

*»»i*iicift«L. 3ttW*r£»»iSi**cfci::j:y 

(*t*^^7^^a>««) 17 14. *m 2 axtfeajBiB 
iz«**tf^/^7^^2 oo(D*j**a*-*-*MJiB-c* 

[0047] HBl=3F**l««fc3lC. %\ivOTv^2 
O.OI4. S*U>X2 1 O U— ■*ffSH L &tfg*; 

*T*-(«tLt»«LfeS***«lfi (BBlcl** 

B*> «^tL^aJllWefe^I»2 2 0, ?H 

*0)ft*»*±lcH3eE1B*ti«B36«a*r2 4O. ■ 
<*2 2 0R(/itlM2 4 OlC-t+l-ettiSS*^. S 
#2 2 0£B5tflflSM* 2 4 O |z*f L X^mz^-f 6 1 

[0048] g{* 2 2 O ICI4. I#2 20 * *E«MH* 
<D?* — *X^rSllCffiifi$1±^^^ — 2FX3-OU2 5 1 
«(*2 2 0**E«JaE(*0)h^^*>y*lfil^B«l 
h774>^n^;i/2 5 2t^C)«i:SBB3<^ 

^--^ h2 5 Oj&<*8«**l*o ^Iffi2 4 5 

(B8#ffi) ±.|zB3E*ttfc3 — * 2 5 3(Drt«IZ(4 % 
»«:*«MlA<»Wr*cfc3fc-»a>»C2 5 4 I 2 54 
tfEBSftTfcy • «IEBi3-<^-^ K2 5 O^co 

[0 0 4 9] 1 6*(0*ttX»»»2 3 OfcBi*2 2 O 
<t(Di!$S^2 3 2CDX^rfi] CT<pfe%. »tt3E»»»2 

3ocD^^^fSi) uifcitiiiBi*. E»3-r;uj.-^ h 

2 5 0^<D««ttK»*<D*^4*ja<DXS|pia)(4«i: 
(SlSBCt Ltfcy, St*2 2 0<7)fiiD<0X^|fiJ 
l=JbMt«tt«*»E31*jiSl2 3 2(DX^fS)(7)^rBi:l5(^ 

[0 0 5 0] 1 6 *(7>3!tlXfta5** 2 3 0I4. ±Ttt 

<z>4fflicfl^*u -tti-P*i«i a>S8«fia>^ffltB«. B 

2 4 0 icSlt t>*lfcOfl» 2 4 1 -244 
-T^{iRl f Tt^fct>r Z <t Y(7)2^fa]|Z@ffi-r^Sfflgi5 2 3 
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[005 1] *fc, #»tt3E»»»2 3oi4. **i-ett 
i^c^irfc^ Btt2 2 0ffla>tttffii4« m&2 
2 0ft»©JM8**«fii:»«**ifc*»»l/-if* 
^■^S**^. &tfBt3-f^ - 7 h 2 5 o tWtt 
WMfcStU B3E«»*t2 4 0(D«IBBA^S6aLfc«l» 

5ft*»<ft<«py. U>Xftj$«tt2 0jH»i:B» 
[0 0 5 2] 3fc|^ fg(*2 2 O<0W»<B«J*l::Ol*TK 

Bj-r^) 0 H8I4. *SIJfia>fl$JBicfcit*S{*2 2 o<Drt 

£>£ 0 HBl^StlftJ:?!^ M<*2 2 0lC(4. 

ttS 7 1 *<|£it£>;ft. f©*«»L/-fif7 4 (B1 

*py7AfW*8ltfeJSl <DJ5St®7 2^(tb^xt 
[0 0 5 3] »f^7 4**&*tUS*lfcU— 

-ft*— a*<. mi oj5ttS7 2icfcit^js:st7fecD3tK± 

ICI*. m2(7)Jg|t®7 3*<. miCDJ^W®7 2tWi=ft 

ft*«fc3r=Ki+6*trj3y, m2cDsst® 7 3irsitL 

fc**<»*U>X2 1 0*ttLT#E««tt8 00>1t* 
IBIS® 8 1 ±lrJR3teS*l**5l::* Cttt>C0^:^SPp a p(7) 
(MMlflL »«3L/>X2 1 oaftAEBttJftfKSSti 

[0 0 5 4] fcfc. *S6«6<7)^»T?(*. miOS^® 7 

*S!*Py7A*W^2 1 1 T?H*2 2 0(D_tffllj||D 

^fcLTfcy. ztn=«fcy***a>fli*ttta«-r«c 

[0 0 5 5] *^ffi<Dff^SlCfclNT. Wtt3El#ffl 

^23011 1 6*0»«tt»tt*£tt4A<* 

»»2 3 o<D*»f*i»«<f«#iB«»*#it Lrag-r 
*Ltfcfc<. *fc*ro>3Mt3EI*ffl*r2 3 03&<*a«E« 

(44(Dte&£ Lt±Tt L < li^l^M^Elirt 



[0056] Ofefcf^T >V^2 0 0<D»f« ± 
fB<7>* 5 l-HUlKS *lfc# t°'^7^^200 (DMffil'O 

urittwr*. g(*2 2 0ir»«S*tfc*»{*U-1fSJ§ 

^&»U**tfcU— »f fcf-AI4. fi»*Py7Afl« 

$flt**i <7>&lt®7 2ic&S*u «ivcRi(Dfilt 
172 t¥ffi-ES**Lfcm2(D£»ffi7 3izj:y s s> 
icsit**L*cticj:y % *a>±afc«*<»«aL/>X2 1 

0<D*lllcl5lS-»L/tttffi-ca»S*«U>X2 1 Olr 

Ait^r^o *tfeiu>X2 1 osBiaifcu- a 

14. ftlE8»*8 0±(Dl«8IS8l8 
[0 0 5 7] aK««SB«ffi8 1 T?J5S*StLfcU— »f t: 

-Aconyftte. *fc*»s»iiLr*H»u>X2 1 o 

*2a>S»B5 7 3(3* y sits ti. 
ttS 7 2JilC^R6S*tfcSlta^Py : 7A»«|Z < *:ys 
»lsItffS*t4o AttKyXtt. 5ltfi*n?7AflMlz 
fclt«B«irj:y**a>3llt*l=»tt**t. ^H^ti^SS 

»»*tB«*&«««IB»«*A<ai*StL4. 
[0 0 5 8] B9I1 J1 CDJSW® 7 2±|Zfl£j*S*lT 

l*4J5ltS*P^A1fi«7 6<Bfl2tt£^-f B-efe*. 
HEIlc^-r*5lcC(DJRSta7hPy : 5Affil«7 6f4. 3fc 
E»«(*8 0±<D««E»«tB(SWft#ll«7 6 3 
lCcfey#»S*lfc 2 0(D^Py^A«|l|£7 6 1 „ 762 

**A/-c*jy. #^a>«i*-cf*E«kJjH*8 o^6©Ry 

*#K»BI«S*l*. S»S[*P^A«*7 614. fi 
ltB#lcE«S*i£B«r*a>5%* B— 1 * 
BSt*£- i XB«r%a>«jAEIIl3b<M«:«<fe9(=SftBK 
&tt«£ (U>X$jSI) J5StB#(DAItft 

^A^HK7 6U7 6 2 £T?ls]«rftKA<*fc«>cfc?l::0 

[0059] noii, g^^i^ite 7 i ±ic±e@ 

8r*A<**-r*«-¥-*^-r»«BTft* 0 (HlBI^-f cfc 
5\z^ g^**^Sffi7 1 <DISIS4>*»I=I4*«H*U— 
tF*^7 4*<flMKS*U *Py7A«7 6 1 . 7 6 2 

^h^^^r>ymS«diffl<7>3^flIS3t*T-7 5 a. 7 
5b, 7 5 c. 7 5 dft<fl$j£S*lTl*&. 
[0 0 6 0] 7*— *XKSttmi3l4. ±1*E«*0> 

haa>S6<b*aajLrfT5x?K^ h • x - ^ 

^f^va>;£J, h^-ry*>y«««BJI=l4. *P^ 
7A««7 6K 7 6 2CD^-n j E ? ^T*SltS^fc3fe^ 
5HtEflkKit:8 0±a>1R«REflk9J^Blt«nicSntt 

814. ««3fc**»«7 i ±a>*»**T-rttUJS*tfc 
^^-^X^M^SItbftlZJSCr. M<*2 2 0±<D37^- 

-*x^^2 5 i ir(Kttr«*x««wr«. ««ss 
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1 UB»«B»**<*i:. m&2 2 0£9t$&J5fa^f51 

ntit. *E«un»8o±a>«*ffi^«>iaitt»ft c?* 

[00 6 1] ±12:7*-* SSifet^S 

Tg{*2 2 0±<D h^*>^=l-f ;U2 5 2|C«$g^i> 

2 2 0 £XEftlltt8 O±0(RttEft9Jettti)&3&A^ 

E»9j^<7>iira»f* ( h^-v*>y-y— £*rft5 0 

[0 0 6 2] ftfc. f9ftU-^*T7 4i:Lr, 
fig»(D*i» L/-f *T Si 1 1 J: U L , 

ft & '> ft < 1 t, - o VL±<D¥mt* [s—fm* £ m i * r % 

S^yjy'^^ L/— 9 s §^ £ ffll* T * cfc 

«fc 5 \zg>temit\z+&Zt\z& tj £ < <D&Ha>3feEftfft 

[00 63] {KMvOTVJZ OOCOSJiS*?*) * 
IC. S2<&3gi6<D^ffi|::«£*e-;/*7' ^2 0 OCOg 

^7^^2 OOCDMiSxSfzfcL^Tt,. 1^2 2 0,1:1 
2 4 0 fc ck If 2 30H h 

^:l$(S[5l«lzLTSIfTStt*o 

[0 0 6 4] ±T0>Wtt3M#ffl»2 3 0*«J**- 

SX<fc<D*«tt<D¥«8Mt4 0 1a. 401b ZmM 
L. Ctl^ffllf#^fCj:^^UX*DXfZj;tJSffiSi52 3 

TlSfflJ4 0 11a. 4011b SBfift-T-S (Xff 
(a) ) 0 

[0 0 6 5] f Lt, 4 0 la. 4 O 1 b 

±T(DpH££f$§W2 3 0^HCD^U-A{COft^<H 
fcttSt^^'J- K^U— ASM* 4 0 2 a . 402b$ 
ff*/&^-£ (Xfl (b) ) o C(DtT*>&#ffl£lW. 
<D»ttS:l#*M*2 3 0^tt-P*l<0iSfflJ4 0 11a. 4 
0 1 1 birj3L^TSlMrrtfflJ(r|fi]itrHft-r*fflBTS* 
LTfcy. C*U::J:yHffi6P2 3 1 tfte&2tl& 0 
[0 0 6 6] -£(Df£. »J— U— ASP** 4 0 2 a . 4 
0 2b£. WSMPH*fcl^r»fi*1±fc«»-eJ:*S. 

T4it»»LtHSL (Xfl (c) : fs\mv 

i**sw>Bi**»**iTi*ft. ) . sttftiMcmi 
»»2 4 0rtic.5ltt3E»«*r2 3 ocDSft&zm&b&t;* 

5\zLx-mm?z> di (d) ) o 



[0 0 6 7] -WmZ^tz'lk. S<*2 2 0|cg$g;fcf|t^ 

sst i*>. K®i,>x-&m*n7^^x¥m*2 1 

3£»ffl»2 3 0<7)Mi*2 2 0^0)18^^0)1^ 
ttttttSff?. Jfcl^ «{*2 2 0;Rtfnjeffl8Mt2 4 0 
<D*flHlC«BLTl*£±T<DU — U-ASJ^T4 0 2 
a. 4 0 2 bO)7b-A«»S«I»U Wtt3fel#ffl» 2 
3O0)*tL-etl*««Wl3#«'*-« (Xfl (e) ) o 
[0 0 6 8] ItlCcfcy, U— "f*^ 7 4 ^<D^ 

atfKBa-f -V h 2 5 O"t<DBttV3fc0t 
»tt3t*»»2 3 0S^Lrff5Ci:]6<prj|Bi:ft 
£o M&Cl. S£fijg|i*j2 4 0±<7)lHlSfi2 4 1-244 

— * 2 53^LTI52 5 4^I$*tlfc3tfi^2 
4 5±|CHSffl!Jffl*r2 40^t^ o 
[0 0 6 9] ftfc. ±EI8 (e) IZfcl+a^FSSBttO) 
G&^l*. Sfe^^ft^glglC^^oTfT^ct^JCLrt, 
cfcL^L. 2 4 0 $ 2 4 5 ±HBS L 

fc&-T?tr5cfc5KLT*,<fcl\, ISL±l::tMJLfccfc5l::, 

:7 U— A$flfcT4 0 2 a . 40 2 bBit'@^L^O, 
g{*2 2 0a«Ig««tf2 4 0^1t'-MiLt 
l^CDT*. M^2 2 0<t@^{|ija5W2 4 0<t<7)rp1^^ti 

[0 0 7 0] *fc. A»*t©3FK 
»»*»*-r«cfc5(=Lri^4©-C. #»1±3£t#ffl»2 
3 011 t^ft#!l<DTT*M<*2 2 0<tS^<IijgI5^2 4 

i=4*tttifii±*ii-*ci:3b<Rrteta*o isLt©*5 

[00 7 1 ] <E»«>1SI±. **MlC«*5ttf->^T 

l=IBfi * *i «*>ct t? i*a < ; « x * 5 ft SEflS« «■ 

(MMi) (DT^To-^— $&W<Dmf&£ LX 
[0 0 7 2] ®±E*S8JgO>»a»=i3L^r#5WtX»» 
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[007 3] 12 ajfettanaa J: 5 l=»tt3E»»»(D 

/ £tt l x ±EDa» icsi* * ti 4fgj&i r r -5 c t 
/ ^-spwca 5 cfc 5 l r « ti [fx t & z>mm<D 

[007 4] ©±SB#Wtt3£}#SP*ra)attai<7)<i: 5 IC. 
[007 5] ®±K*88ffi(Dfl2ffilcfc(t*Mjtx« (B 

4, si i) (cfctxri*. ma>4iT?iia)*e^ 

TBI 2*»«L*A<&BMM-*. 
[OO 7 6] ±T0)»tt3E»ffl»3 1-3 4*2 

^?>ft4— tk<Z)»fitt<7>3FfiSP*f 3 51a. 351b 

su3 1 1-341 ic«s*4»»**;h^*iT;friRk -t 

^fS]I^Sffl^1±riSgP3 5 11a, 3511 b&Bf&T 
4 (X« (a) ) o 
[0 0 7 7] ;^(C % 3 5 1a. 351bf, 

T<z>»tt3£*#ffl*t 3 1 ~ 3 4 j^h<d? aico^ 

tffttctfcf&<!=fc:4y — K7b- A$fl**3 5 2 a. 352 
b*»rt"T* (18 (b) ) o ^<D&. Tffl(0 'J-K7 
U— ASff#3 5 2 bli. B^L^L>T^^±lCg^H> 

$i!£BBi;4±:#i::* +Affl|r+ : T-*iE«-r-&. -o<t 



K7U-AS*f3 52aA<a^ ^FB^(7)±#M^± 

IL +T-<D-ffll=<fcy. ±«U— K7l/-A«*t3 5 2 
b<D— ffl*<ttl#*;h4«fc3i::fcoTl*4o 
[0 0 7 8] il<7)^5f^±T(7)'J— K7U-i*ffltt3 5 
2 a. 3 5 2 b/»<ft±lC*S^BS**tfcttfflT% «BB 

1^4-0-9— hisasm** 2tt<Du>xfiM$«M*2 
oMisi»tt4os, *;h-e*i<DWis3fci*sMt3 1 

ff (c) ) o ^a>&. *s$»y4or, l/>x«i$$g 

*T2 0&t/Hffiffllffl*r4 O0)nfi!lfC»BLTlx*±T(D 
'J-K7l/-A»tt3 5 2 a, 3 5 2 bOTSft7l/- 
Affl»S«ll»L-Ci»ttaE»»*r3 1 -3 4(Dfhf*l$ 

nmrnztiz (xii (d) > o 

[0 0 7 9] ^<D£o[Zf5l&f\Z'C hJ*ff^4flS 
*<«lt*ttf»lM5i:MA<pniB4:«p:y. =3X h^O>i: 
«-r40>iiw5ST?*>fc:i\, fcfc\ n 2izfciNrii. 

fcfcab* Wi^stSof;^ «*raj <sstt3fcftffi*t 
(D#tf4*isi) rc«»afe-<f = ii$(zii. 

y 4#«ftffla>^ir,fcy**fl!)U>XH«ia6«*«:trt 

are*, zt>\zmmt\zm+z> 0 

[O O 8 0] 

«»r4*i s-»isjic5£tf«tt»*a>»tt 

X»«Mf**LT«20)IMtlzJ:yfltl»L. 

a>Wtt£#SM*(** »2<D«»fr*»ia>ffl 
*ticM4i£*i::fcixT. mi (D^^iicfsiitrsffif 4m 
i(DSE&^(t. mi (D^rS]<t{5f^a^-r4m2(o^f£]ic 

»»6«»r*Ci:lzJ:y. *#tt*&ffiM3tlX£tt4 

zittfxz&o t^t. mi £*2 0>bb«i** tti* 
tifi^-r4 2 0(D^fS]icrS]ti-TSffl^ttrLx4CDr% £ 

TO)»|fiJI^*5lt*a«iat#t05Bftffl-e#SLTSEttffi 

«»l=J:4#iIiflWI 

r^iKi^KB-e^AsirMLrfiiftftftaflitinjR^n 

«o^K4o 

[008 1] *fc % «a*CD^14^^gI5W(i. ^n^tt 
0)*lPllc»oTai*H*BHi:4«l*i:r*^i:l=<ky. 
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[0 0 8 2] ^tz. **MI^«*U>Xe»a«(D»jft 

xu. *a>«**(oiai+^. ifflE^tttta^ffiirittS*- 
*t©*iiivfT-c*ori(HB***rtii=it*-r*»2© 

ai^LTL^o>r% pr»fflys*r"cft**i <D8u*rt. 

»-r « u >xigifi^M ^ & o # $ t c $ &r \z mmr 
[008 3] fir, iffia>#s-cttHa>«ifiit:$^ 

[HB0>II««:KR] 

[12] (a) (b) I*. *4x-Ptt»tt3Et#SB*tO>Jffltt 

[14] 1 1 CDU>XiElD^@CD^itXfI^^-r^EBSll 
[15] l/>XBiM**$-f h*»t*i8 
[16] B5^>t- hrt^Ol8<D«*$*t0T? 
[17] ^0^<7)m2(D||j^(Dff^lC^^^t o ^^7^ 
[18] ±tem2(DHffi(D^I8fC^^7 , ce^^T^^CD 



[19] ±IB7tt^v^T^^<D5fe»l^^®$tt/rm 1 0> 
[11 0] ±E«1<DJR»ffiO)S»S*ny^Afi«lr 

[111] l7 0)^t o ^^T^^^igX|i^^-rSBS 
l-C&^o 

[H2] Hia>u>XKBS6«***2-3*^<r«J» 

[113] (a) (b) I*. -ttL-e*ttt*0)U>XB» 

K«i=teit**ai»iha>fci6a)prtli«»*ra)3E}»fll3a* 

1 O, 2 10 *t<&lU>X 

2 0 U>X«}#SPW 

3 1-34, 2 3 0 PMlXftSM* 



4 0. 


2 4 O 




5 0. 


2 5 0 




5 1 , 


2 5 1 




5 2. 


2 5 2 




6 0, 


2 4 5 




6 1 






6 2 


=j u > — 


$ U>X 


6 3 






7 1 




7 4 




-if** 



7 5a~75d SftfftT- 

7 6 JSItS^P^^AfflUS 

8 0 ftEft&Ki* 
8 1 ff$8E$^3] 

1 0 0 U>XffiSb3£M 
150. 200 ^YlvOT^J^ 

2 1 1 S»l/>X-*l*Pjf7A*M^ 

2 2 0 Mi* 

3 11-341, 231 

4 1 1 y>/^-a5« 
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